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In the micro-operation and micro-assembly that is based on vision, the micro vision 
was used as a non-contact sensor for automatic closed loop control to improve the 
speed of operation and assembly. In the micro vision control, the high operation 
resolution often means the small vision, that is, the amplification factor of the vision 
system is big. But the small vision contains small number of operating objects in one 
vision space, so it can’t be positioned continuously and fast with low degree of 
automation and high time cost. While the big vision contains many more objects than 
small vision, but it was at the cost of the amplification of micro vision system, leading 
to a low resolution. So the contradiction, because of the size of the field of view, 
between operation resolution and batched operating speed made its difficulty to 
guarantee the resolution and speed traditionally.     
The paper proposes an automatic micro operation method based on global and local 
vision, which can resolve the problem referred above. The paper firstly calibrates the 
vision system and world space using the movement error of characterization. Then in 
order to further improve the operation resolution, revise the error between the vision 
system and world space at real time during the process of operation according to the 
movement error. The main topics include: 
1. Build the architecture of an automatic micro operation system based on global 
and local vision. Have a detailed introduction and analysis of all parts of the system. 
2. Calibration of the single vision system and the calibration of global and local 
vision system. A dynamic calibration method based on characterization error is used 
to revise the translation matrix in real time during the process of operation. 
3. Put forward a control method for global scanning and local operation. Analyze 
the advantages of global scanning and local operation, and what it can do. Introduce 
the achievement method and the operation process of the global scanning and local 
operation. 
















micro-motor rotor as research objects, analyze the different methods of image 
processing and introduce their recognition methods of characterization for detail 
separately.  
5. Develop software for micro operation system and automatic micro operation 
experiments. Introduce IDE of the software and its structures in detail, and analyze the 
realization and the functions of each module. Finally, verify the theories and methods 
proposed in the paper through some experiments. 
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